Abstract. Studies 
Recent investigations have shown that several strains of laboratory mice have a genetic defect which results in their pineal glands not being able to synthesize melatonin (Menaker 1985; Ebihara et al. 1986 Ebihara et al. , 1987 . Melatonin synthesis involves a number of enzymes, namely tryptophan hydroxylase, aromatic L-amino acid decarboxylase, serotonin N-acetyltransferase (NAT) , and hydroxyindole-O-methyltransferase (HIOMT), form¬ ing 5-hydroxytryptophan, 5-hydroxytryptamine (5-HT, serotonin), N-acetylserotonin (NAS), and 5-methoxy-N-acetyltryptamine (melatonin), re¬ spectively. In the melatonin-deficient mouse pineals, NAT and/or HIOMT are lacking (Mena¬ ker 1985; Ebihara et al. 1986 Ebihara et al. , 1987 .
A typical feature of pineal melatonin synthesis is a pronounced day/night rhythm, with low pineal and serum melatonin levels during daytime and high levels at night (Binkley 1981; Arendt 1985) . A similar rhythmic pattern is found for tryptophan hydroxylase (Shibuya et al. 1978 ; Sitaram & Lees 1978) , NAT (Klein & Weiler 1970) and NAS (Mefford et al. 1983; Champney et al. 1984; Ho et al. 1985a,b; YoungLai et al. 1986 ), whereas serotonin exhibits an inverse rhythm with high levels during daytime and low levels at night (Quay 1963; Mefford et al. 1983; Champney et al. 1984) . There has been considerable dispute as to whether the serotonin rhythm is endogenous or exogenous (cf Snyder et al. 1964 Snyder et al. , 1965 Vollrath 1981; Steinlechner et al. 1983) . Several authors consider NAT activity to be one of the main controlling factors of pineal serotonin levels in rats (Snyder et (Walker & Aloyo 1985; Walker et al. 1986 ). In this study BALB/c mice were used which according to Menaker (1985) and Ebihara et al. (1986, 1987) (cf Quay 1974; Steinlechner et al. 1983) , considering that the mouse pineal is 5-10 times smaller than that of the laboratory rat (Vollrath 1981 (Juillard et al. 1984) . In vivo, the uptake appears to depend on the serotonin loading of the pineal gland. In normal rats, serotonin admini¬ stration did not lead to any significant increase in pineal serotonin levels, in contrast to denervated pineal glands in which it restored the depressed pineal serotonin levels to normal (Pellegrino de Iraldietal. 1963 ).
In animals with intact melatonin synthesis, pineal serotonin levels undergo typical day/night rhythms with high levels during daytime and low levels at night (Quay 1963; Steinlechner et al. 1983 ). There has been considerable dispute as to whether the rhythm is endogenous or exogenous (cf Snyder et al. 1964 Snyder et al. , 1965 Vollrath 1981; Stein¬ lechner et al. 1983) . Several authors consider NAT activity to be one of the main controlling factors of pineal serotonin levels in rats (Snyder et al. 1965; Klein & Weller 1970; Brownstein et al. 1973; Klein et al. 1981) . Recent studies suggest that in Syrian hamsters the rhythm in pineal serotonin content is caused by a high rate of serotonin synthesis during the day and a low rate during the night (Steinlechner et al. 1983 ). In the melatonin-deficient mice examined in this study no significant day/night difference in pineal sero¬ tonin content could be detected, which is in agree¬ ment with the recent report on IRC mice (McNulty et al. 1987 ). In the study by Ebihara et al. (1987) interstrain differences were noted. The strains lacking both NAT and HIOMT activity had significantly (C57BL mice) or slightly higher (AKR mice) serotonin levels at night than at day, which appears to speak against the notion that serotonin synthesis is higher during the day than at night (cf Steinlechner et al. 1983) . By contrast, melatonin-deficient NZB mice, which have NAT activity but lack HIOMT activity, exhibit an in¬ verse behaviour: serotonin levels are high during daytime and low at night (Ebihara et al. 1987 ). These findings strongly support the conclusion (Klein et al. 1981 ) that the pineal NAT rhythm is an important regulatory factor for the serotonin rhythm.
As pointed out above, ß-adrenergic mechan¬ isms have been implicated in the regulation of pineal serotonin levels (Brownstein et al. 1973) and recent in vitro studies have shown that noradrenalin stimulates serotonin secretion from the pineal (Walker & Aloyo 1985; Walker et al. 1986 ). Since NAT activity is clearly under ß-adrenergic control (Klein et al. 1981) (Klein et al. 1981) . In the present study this drug was used to see whether the serotonin content in the pineal was affected or not. As isoproterenol had no effect, it does not seem very likely that serotonin synthesis and/or release per se greatly depend on ß-adrenergic mechanisms.
Since NAT activity could not be measured in the pineal, it was surprising to find that the NAT conversion product, N-acetylserotonin (NAS), was detectable in this study. NAS was not demon¬ strable by high-pressure liquid chromatography in ICR mice (McNulty et al. 1987 ). However, in some of the CB57BL samples examined (Ebihara et al. 1987) , NAS was detectable and amounted to approximately 10 pg/gland. The NAS levels found in this study (120 pg/pineal) roughly cor¬ respond to the very low values found in the rat pineal during daytime (0.5 ng/pineal, Pang et al. 1977) , when NAT activity is very low (cf Klein & Weiler 1970) . Perhaps, in the mice examined in this study, NAT activity was not totally absent but below the detection limit, and accounted for the low NAS levels. However, as NAS is present in organs other than the pineal (Bubenik et al. 1974) and as NAS persists after pinealectomy (Yu et al. 1981) , there is a possibility that the NAS found in the pineal was taken up from the circulation and not synthesized there.
